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SPECIES OF HA ILLIRTINA FUHRMANN, 1920 (CESTODA: DAVAINEIDAE) 
FROM THE EMI), DROMAWS NO VA EHOUA Nl >IA E 



by Min i m i G. O'CM.i aghan , Makoari.t Davii-s & Ross II. Anukiavs 



Summary 

O'Cau At.HAS. M. li.. Davii.s, M. & Anoiu-.ws, R. II. < 2000). Species of RuiUiethm buhrmanu, 1020 <C»'M*hIu: 
Diiviiinuiiltu.') from the emu. Ihimuiius iioviii'llolliiiuliui Inins. K. Sue. S. Aim/. 124(2). 10s. 1 16. 20 November, 
’(Kill. 

lour new specie's ol Rililliellllil l-ilbnnann. 1920 iCesloda: Davaineidae) arc de sunbed fnim ihc iniesiine of 
the emu, Dioiiiiiin.s iiitvih'hnlliiiiiliik'. Kuilliciinii iiumiihs (Krahbe. 1869) fiilu-in/utii 1 924 is rcdescrilied from 
specimens collet led m Australia, file new species dill'ci limn R. <tti\irnh\ and limn each other, m the si/e and 
numher of mstellar hooks and in live dimensions of die cirms sac, 

Isi "i Worms: t cstoda. emu. Railliclina. new species. Drtmuiitis nnviuitolhiiidiiii 



liilrodiietion 

I hc cum. Drnrnuius iioraetwlfaiufinc (Latham, 

1 7*)C)>, is one of only two rutiles (Stmt hioniformes: 
Drnmniidao) inhabit mg Australia. Restricted to 
mainland Australia, emus arc now farmed lor pleat, 
t'il, leathei and eggs. In I 995 there were 650 licensed 
emu farms m Australia with a population of 71,000 
emus producing 78.000 chicks annually (.Munition cl 
til. 1 095 1, Recently Clarke ci nl. (1996), Tally At 
Shane (I OOP) and Shane (I OMNI reviewed the 
infectious and parasitic diseases of farmed emus 
although they did not include any information on 
ceslode parasites. 

Cestodcs were first recorded in emus in 1869 when 
krubhe published a description o| Taenia australis 
t Davaineidae) recovered from die intestine of a 
captive emu which had died in ihc Copenhagen 
(Kjacrhoollmg'si Zoological Garden in 1867. flic* 
emu had arrived front Australia 1.5 years earlier as a 
fully-grown bird (Krahbe I860) 

Later. I uhnnaiin (1909) described another 
davaineid species. ( niii^nia collini. from an emu in 
the Museum lor Natural Science's in Berlin. The 
exact locality for this specimen is noi known because 
the geographic distribution of Ihc host is reported as 
eastern Australia. No subsequent records of cestodcs 
in the emu exist and the identity of the cestodcs 
infecting these birds in Australia is unknown. Both 
of die described parasites of emus are recognised as 
valid species (Schmidt 19861 although Krahbe is 
(1869) description ol wind is now Railliclina 

I.VpiHlMiL'nl uC im irt'iiniLTHal Biology. I nivvrxily »'l Atldiiiylt S.\ 
aHOS 

t South AMMr.tlktn RcHMIxfl tioj IXvohipnK'tH luslilnu. 01*0 Box 
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australis lacks a number of morphometric and 
descriptive characters. 

Our .study of lurmed and wild emus lias resulted in 
the recognition of live species of ceslode. All are 
assigned to Railliclina bulirrnanii. 1920 ixcnsu Jones 
<9 Bray 1994) on the basis ol the possession ol two 
rows ol numerous tin miner-shaped hooks, uni -lateral 
genual pores, a small cirrus sac, which does nol 
reach or just crosses the osmoregulatory canals and 
egg capsules containing several eggs One species is 
identified as Railliclina australis whilst the otltet 
lour are undescribcd. I lore we rcdcscribe l< auslntlis 
from the hnlotypc and new material and describe the 
new species. 

Materials and Methods 

Cestodcs were collected ITom farmed and wild 
emus in South Australia. Additional material was 
obtained from (be Australian Helminthological 
Collection of the South Australian Museum (AIIC). 
C’eslodes were relaxed in rap water, fixed in lU'.v 
huflered formalin and stored in 70'i elhanol. Whole 
mounts were stained with Heidenhain’s 
haemutoxy lin. Celestine blue or Setnidion's 
acelocar mine, dehydrated in a graded series ol 
ethanol, cleared in clove oil and mounted in Canada 
balsam, Seuleecs were mounted in Dcbnure's 
medium. Measurements are given in the text, in mm. 
as the range followed, in parentheses, by I lie mean 
and i he number of observations. Descriptions and 
measurements of cestodcs arc based on the 
examination of up to 50 specimens of each species. 
Drawings were made with the aid of a camera lucida 
attached to an Olympus BH microscope. Type 
specimens have been deposited in the Australian 
Helminth Collection (AHC) South Australian 
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Museum. Adelaide (SAMA) and the British Museum 
iNntuial Histoi}). London iBMNH). 

h Uiftlwiiiui oinnuli\ (Kiiihhc. 1869) Hihmuinn, I *J24 
(PICS 1-7) 

Tiiciiiu utislmlis Krabhe. I 869. K. IJanskts 
Vidensk Selsk Ski. Nulufv. Og Math Aid. 8, 240 - 
MO. Pigs 296 298. 

IhiMiiujti tHisimU'i (Krabhe. IK69) Blanchard, 
I 89 I 

Uonsonmt iiuMmlis (Krabhe, 1869) Fuhnnaim, 
1920 

Kinhiniii nu\inili\ (Krabhe, I860) Lopez -Neyru, 
I ‘Cl 

Union /if hi /onlogisk Museum, Copenhagen. 
Denmark 

r.iiviYfH'v. Kudina, Soulh Auslraliu (SAl (33 hts S. 
IV/ -18' li i . Coll M O'Ctillughan. I l/vii 1995. 
SAMA AHC 3137b. RM1SH 2000.3 17.1 10. 

Other ineiteriut eunnineti. VVernhce. Victoria (Vic.). 
Coll. K K. I Uirngan April 1988, SAMA AHC 
18791; Shelley liivcr. Queensland. I9.ik.l907. 
SAMA AHC 227- Kinchcgn, New South Wales 
(NSW I. Coll. I. Beveridge. 3 1 ,iii. 1974. SAMA AHC 
1000b; Yuntit. SA, Coll. G. L. lord. I. is. 1981. 
SAMA AHC 1 118 1. North West. Western Australia. 
Coll. T. II. .Inhnsiwn. SAMA Al 1C S2043I. 

/ tesvription 

( cstodes of moderate si/e, up to 50 in unrelated 
specimens and up to lit) in relaxed specimens. 
Maximum width 02. Sirobila tjontaiipng 
approximately 1150 proglottides. Scolcx 0.41b 

0 568 (0.498, it-20) m diameter with cverxihle 
rtislclltim (Pigs 1.2). rarely everted m lived 
specimens. Rnstcllu m 0 2000.288 id 240. u = It)) in 
dfantclcr armed with 280-362 (32b) hammer shaped 
hooks arranged in two rows Larger tosUillar hooks 
0.02.1 -0.030 (0.025. n=250) in length, smaller 
roslcllur honks 0.1)16-0.1)23 (0.020. n=250) (Pig. 3). 
Base of nisielluni armed with lb- 20 rows small, 
rose-thorn -shaped accessory spines 0,002-0.004 in 
length Suckers 0.136 0.168 (0.149. u=30) in 
diiimeiei armed with eight diagonally -arranged rows 

01 hooks 0.005-0.01 1 in length (Pig. 4.1 
Proglottides craspcdotc. Mature proglottides wider 

than long, (1.160-0,184 (0.171 ) x 0.800 0.848 (0.822, 
ii=l(l) (Pig. 5). Genital pores single, imilalerul, 0.(06 
in diameter, genital duels passing between 
longitudinal osmoregulatory canals. Dorsal 
osmoregulatory canal 0.048 in maximum diameter, 
lying internal lo smaller ventral osmoicgulatury 
canal. 0.1120 in diameter. Transverse osmoregulatory 



eunal.s connecting left and right ventral canals at 
posterior margin of each prog loti is. 

Genital atrium small, situated in anterior hall of 
lateral proglottis margin and surrounded by an 
accumulation ul cells Cirrus sac elongate 0.15 2- 
0.164 (0.158) x 0,016-0,024 (0.020, n=!o) (Pig r-p 
extending lo bill not beyond dorsal osmoregulatory 
canal. Distal region ol cirrus of greater internal 
diameter limn mid region, armature not seen: 
proximal region forming small, spherical, iiuernal 
seminal vesicle, o.oio in diameter. Cirrus sac in 
hololype specimen 0.149 x 0.02.3. also with internal 
seminal vesicle 0.016 in diameter. Cofled vas 
deferens passing towards centre ul' proglottis where 
it becomes convoluted, occasionally overlying 
seminal receptacle before passing posteriorly 
towards ovary. Testes in poral and apornl fields, 
number 4-7 (5) poral and 11-13 (II, n — 1 0) aporal. 
bounded by lateral osmoregulatory canal, testes 
0,04-1-0,052 (0.048, 11- 10) in dinmclci 

Vagina opening to genital atrium posterior to eirnts 
sac (lag. 7). Distal region slightly enlarged 0.024- 
M, in: (0.029) x 0.010-0,016 (11.015, n= 1 01 Mid 
region, narrow, coiled 0.005 in diameter, leading lo 
seminal receptacle medially posterior lo vas 
deferens. 0.084-1). I 28 (0.122) x 0.024-0.032 (0.026. 
n=IO) and lying anterior and dorsal lo purjl lobe of 
ovary. Ovary distinctly bilobed. situated in mid line 
of proglollis. Poral lobe 0.040-0.072 10.049 1 x O.O40- 
O.nw) 01,048. n=IO). aporal lobe 0.044-0.072 1O.O6O) 
x 0.032-0.072 (0.043. n= 10) with 3-5 lobules in each 
lobe Vitellai'ium iriegulaily lohulaic, posi ovaium. 
slightly aporal. Occasionally dorsal lo aporal lobe of 
ovary,’ 0.060 0.080 (006.8) x 0.036 0.(148 (0.042. 
ii=10). Uterine duel passing anteriorly to developing 
iiicriis. Gravid proglottides extending transversely 
0.720 x 0.350 with large osmoregulatory canal up to 
0.120 m diameter Kgg capsules irregularly ovoid 
0.108- (LI 32 x 0.08-0404. figg capsules 76 1 10 188 . 
ii= 10) pci gravid proglollis containing 10-14 ill. 
m=40i eggs. Terminal proglottides extending 
transversely, as wide as long 0.580-0.800 x 0.600- 
0.880 Oncosphere 0.012. in diameter, oneosphcral 
hooks 0.005-0.007 lung. 

Host 

Unnnuiiis nio’iuluilloiuluie (Latham. 1790) 
(Stiinlnoniformcs. Droniuiidae). 

I.ot iiiinn in UnM 

Small intestine. 

Remarks 

Kiuhlic (1869) 01 m tied the dimensions ol the 
scolcx. roslelhun and .suckers in his description of A‘. 
(iiim rolls anil (lie strohila was inudci|Uaicly 
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described Tlw maliiiiul described above. based on 
(lie evaminniion of 50 ccslode*, indicates that 
Krubbe’s ( 1X69) ineiiMucmcnlx o| tile i'oslellaf hemkv 
(12-14 mnrl are consistent with hook width but riot 
hunk length although this cannot he confirmed 
because of die absence of u scolcx m die type 
material examined. The fragments ut type niaie-i ial 
obtained, however, do not differ front specimens 
examined in diis study and have thus enabled the 
redcseriplion of R. iiiwiruljs. 

Raitlieiina heveridgei sp. rtviv 
i l ltiS X 14) 

Holulvpe: Keith. SA (30 Oft' S, Mil Id’ Pi, Coll. 
M O'Cullugtian. 30. m. 1 000, SAM A A I If S2K30U. 

I'tirfilv/ii-i: I oek. SA iff 34' S. 135 4s' h). Cull 
M (J'Oillllgban, O.iii.lOOCr, SAMA AHC S2830I. 
31377. BMNII 2000..5, 17. 1 1 30. 

Otlw numriiil tMtmined: Yiiiiia. SA. Coll. G. L- 
lord. I ix.lOXI. SAMA AHC IUXI. S2I347. 
Wernbee, Vic,. Coll I Beveridge, 23. vl 1005. 
SAMA AHC 26698: Mundulla. SA. Coll. Dinning. 
I ehruary 1033. SAMA AHC 1 1X7; Btiirnsil.de. Vic . 
c oil I Beveridge. 5.xii 1004. SAMA AHC S277I7. 
SS77IH: t ondobolin NSW Coll Ryan. 27.1.1071. 
SAMA AHC 0170; Vic.. Coll. D. Turner, looa. 
SAMA Al 1C S 2(5205; NSW. Coll. T. H lolmslon/l 
I Bancroft. 101 | SAMA AHC S2043CI, S 20433: 
la Irohe. Vic.. Cull I Beveridge. 24 vi. 1072. 
SAMA AHC 820X37: Bairnsilale Vic. Coll. I. 
Beveridge, Scolcx only. 5.vii.I994, SAMA AHC 
S277I7, S277I8; Vic. 1094. SAMA Al It S 26205 

U( \i a />r ion 

I urge ccslode. dp U> loti long in unrel.ixed 
specimens and up to 600 in relaxed specimens 
gravid strobil.c ctm turning approximately 750 
segments. Strnhilu with max. width 3.X in relaxed 
specimens. Scolcx 0.4X0 0.736 (0.609 n=25) wide 
ai suckers (l ie X). Hen acted roslellum 0. 192 -0.25X 
(0,234, n— 10) diiim. with 304 412 (370, n=10) 
hammer shaped honks in two rows. Larger rostclliu 
hooks 0.016-0.021 (O.Oin. n=25()) long; smaller 
msiellar books 0.014-0,019 (0.016, n=250) long 
(lie 0i, Vciy small accessory rostellar spines 
approximately 0.001 0.002 in length only visible 
under high uiugnilieaiioii. Suckers eireulai 0..I36- 
0.I0X (0.150, n—1 f l> in diameter armed with 12 IS 
1 1 ivvs booklets 0.004-1 1.0 1 1 lung (l ie. Ill) Neet. 
variable, up to 0.250 m length Calcareous 
lorpusclex prescnl in po.slcnor half t»| scolcx. 

Proglottides craspcilnle. Mature proglottides wider 
Ilian long. 1.554 I 032 ( I 730) x 0.273-0.399 (0.326. 
n=2(i) ( Hg II). Genital pores single, unilateral 



Purge, ventral, longiludmal osmoregulatory canal 
0.1 OS max. diam joined by transverse canal 
connecting left and right lateral canals in posterior 
margin ol each progloltis. Dorsal canals not seen 
Genital aiiluge appear in approximately segment 
150. Male and female genitalia mat tire in 
proglottides 200 and .300 respectively; first eggs 
appear in 4X0. 

Gcnilal atrium small- situated in anterior hull o| 
lateral progloltis margin. Cirrus sac 0.256-0.328 
(0.29X, 11=10) \ <1.0X0 extending In ventral 
osmoregulatory canal (Pig. 12). Distal region of 
cirrus lined with spines, of greater internal diameter 
than sinuous mid region, proximal region forms 
spherical internal seminal vesicle 0 060-0.092 
(0.079) x 0.052 0.06(1 (0.056, 11=10), not detectable 
in proglottides of every ccslode examined. Vas 
delerens greatly coiled- extending anteriorly across 
midline of each progloltis then returning posteriorly 
towards ovary. Testes distributed in poral and aporal 
fields within area defined l\v ventral osmoregulatory 
canals, number 5-9 (7. n=30) poral and 1 2- IX (15. 
n-3(J) aporal. Teslcs subcircular. 0.0X0 0. 100 
(0.0XK) x (1.080-0.088 (0.0X3. n= 10) not overlying 
ov ary ot vitcllar uim 

Vagina opening |o gcnilal atrium posterior to cirrus 
sac. Distal region with thickened muscular wall 
0.088-0.120 ( 0.106. n— 1 0). Mid region of vagina 
naiowv. coiled, leading medially, posterior to vas 
delerens lo seminal receptacle varying in length fi'oili 
0.088-0 240 (0.100. n=20) in length. lying anterior lo 
tesies and poral lobe of ovary. Sperm duel passing 
posteriorly from seminal receptacle. Ovary hilobed. 
0.0X4-0,132 (0.110) x o.0.8()-0.(i8X (0,0X2, n=|0) 
with 4-6 lobules in each lobe i lie. 1 3), Vilclluriiun 
ovoid Cl. 1 12-1). 1 36 (0,120) x 0080-0.100 10087. 
n=10) situated posterior lo ovary: uterine duet 
passing anteriorly lo developing titeru> Gravid 
progloUides wider Ilian long, 2.5 2.7 \ (1.4-0 5. 
Terminal proglottides longer than wide. l.<> * 0,9 
(fig. 14). Gravid proglottides conluimug .3(1-40 ( 55, 
n=IO) egg capsules. 0.168-0,200 (0.1X4) x (I 144 
0.196 (0.161). n— 10 ) eueh containing 10-13 eggs, 
0.040 in diameter. Oncosphere 0.014-0.016 1O.OI61 x 
II. Oil 0016 (11,0) 3. n=l 0). Uneosplieral books 
0,004-0.006 ((1,005. i! = llli 

Him 

Driiuwiii'i no\uu‘lii)liitiuluit‘ (I. album. 1790) 
(Sirulbioni formes: Dronunidaei 

/ i/i virion hi him 

sm.il I Intestine. 

Elyimilttgy 

lliis species named for Dr I Beveridge in 
recognition of Ins outstanding contribution to our 
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Figs 15-14. Raillietim bereridnei sp. nov. 8. Seolex. 9. Rostellur hooks. ID. Sucker hooks. 1 1 . Single mature proglottis. 1 2. 
Cirrus and distal vagina. 1,1. Female genitalia. 14. Terminal gravid proglottides. Seale bars = II. 1 mm. 8, 11-14; (kill mm, 
•>. 10 . 
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know ledge ol Hie parasites of I lie AiiNlraluin endemic 
fauna anil Ills guidance to the senior author 

Kailllelina chUtoni sp. nov, 

(TIGS IS -22) 

Hnliiivpi' Keith. SA 1 36" 06' S. 140" I9T). SAMA 
AHC S28302 

Putvlvpds: Kersbrook. SA (34 47'S. HU 5 I I ), 
Cull. 1. Beveridge. I iv 1080. SAMA AHC 31378. 
BMNH 2000 s, 17.71-40. 

/ h'siriptiwi 

Ccslodcs up U> 00 in relaxed specimens, maximum 
width 1.4. Strohila contain approximately 700 
proglottides. Seolex 0.545-0,832 (0.013, n— 2(7) in 
diameter with excrsible rustolltmt, 0.330-0.480 
(0.3,33, n— 10) in diameter, retracted in majority ol 
specimens d igs 15, 16). Rosiellum armed with 302 
37K (.335. n= 10) hammer shaped hooks in two row... 
Larger roslellar hooks 0.026-0.03*) (0.032 n— 250) 
in length: smaller roslellar hooks, 11.022-0 0)4 
(0.027, n-25()i in length (Tig. 17). Base of rosiellum 
alined with rose- thorn-shaped accessory spines. 
0 003 m length, visible under high magnification 
only and in specimens with fully everted rosiellum 
Suckers 0.136-0,200 (0,171. n=30) in diameter, 
armed with 6-14 rows of hooks 0.005-0,013 long 
(Fig. IX). Neck variable in length. 0.4-0. 3 in relaxed 
specimens. 

Proglottides ernspedote. Mature proglottides 

0 ,3001. 401) X 0.072-0.1400 i Fig. I'M. Genital pores 
single, unilateral; genital ducts passing between 
osmoregulatory canals. Dorsal osmoregulatory canal 
extremely narrow, diam 0.002, lying internal to 
ventral osmoregulatory canid, 0.012 max. diam. 
Transverse osmoregulatory canals connecting right 
and lefi ventral canals at posterior margin of each 
proglotlis. Dorsal commissures not seen Genual 
.ullage appearing in proglotlis 40 approximately; first 
mature proglotlis loo; first gravid proglotlis 280. 

Gemini atrium small- situated in anterior halt ot 
lateral proglotlis margin. Cirrus sac 0.104 0.1 12 
(0 108) \ 0.036-0.040 (0.(138, u= 1 0). not reaching 
longitudinal osmoregulatory canals (Fig. 20) Cuius 
im-aniicd. disial region of greater internal diameter 
lit, in mid region: leading uncoiled lo internal seminal 
vesicle 0.015 ((1012410161 x 0.012 (0.012-0 1)14 1 
Vos dele reus greatly coiled, passing towards centre 

01 proglotlis. Testes distributed m two lateral groups. 
3 5 (4 n=20) poral und 7- 1 1 (d, tt=20) aporal. Testes 
II 056-0.068 (0.062. n=20) in diameter: not overlying 
lemale genital organs. 

Vagina opening lo genital atrium posterior to cirrus 
sae; disial region surrounded by cells. 0.032-0.036 
(0,035) ,i 0.012 0.020 (0.015. n— 10) Mid region 
coiled, often dilated with sperm, leading medially 



posterior to vas deferens, greally diluted and sacculai 
anterior to poral lobe of ovary (Fig. 21 ). Ovary hi- 
lohed. situated in proglotlis midlinc. enlarging in 
eonseeutivc mature proglottides, maximum si/e 
0.220 s 0.080 in posterior mature proglottides. 
Vitellarium similarly enlarging, maximum 
dimensions 0.184 x 0.080. situated posterior anil 
distal lo upnrtil lohe of ovary. Sperm duel passing 
posteriorly he| ween lobes of ovary, uterine duel 
passing anteriorly to developing uterus Gravid 
prmsluiUdck l 200 i.700 * 0.2000.440 d ig 227 
containing 32-50 (38. n— 10) spherical egg capsules. 
0. 1 36-0. 184 x 0,136-0.102. with I 1-1 ?" G 3 . u-lll) 
eggs per capsule. Oncosphere cuculat, 0.016 0.020 
in diameter, oneospheral hooks 0.006-0. 008. 

Hum 

OiviihHiis mivtulwtluniliiu (Lallimiii 1700) 
(Slrulhionil'orines. Dromuiidtte 1 

Lam 1 ion in has 1 
Small intestine. 

finmnltipy 

This species is named for l)i N, Chilton ot the 
University of Melbourne lor his conlrihuiicai to 
parasitology in Australia. 

Raillietina drownim sp. nov. 

1 TIGS 23-30) 

Holnlyw. Keith SA. SAMA \HC S283D3 

ftntti\l>r\: Kingston. SA t.34"l4'.S. 140' IT I 1 
Coll M O'Callaghan. IO.viii.IW8. SAMA AIIC 
S 2 8304 S2S.305. 3 I 77‘J. BMNH 2000.5 1 7,41-hO 

Ollier nuiicrhil ('Mllinmil'. VVagga. NSW, 7 xii.1994, 
SAMA AHC 27716; Kmehega, NSW. Coll I 
Beveridge. 3l.iii.l674. SAVIA AIK 10005: 
Menirtdee NSW, Coll. I Beveridge, lO.viii 1977, 
SAMA AHC 11008; Pine Plains' Vic. Coll. I. 
Beveridge. 14.x. 1971. SAMA AIIC 1051 1; 
C’niulnholin. NSW. 27 1 1971. SAMA AIK' 0|7‘i 
Wugga. NSW Coll. I Beveridge.7.xii 0)94. Seolex 
only. SAMA AIIC S277I6. 

/ h'\tii/iiion 

Cestmle up ti.i 45 lung in unrcl.ixed specimens and 
up to 200 in relaxed .specimens. Gravid strohila 
contain 910 pmglollnlcv In relaxed specimens, 
strohila with u maximum width of 2,12. Seolex 
0,480-0.752 mm 0)594. n-20) wide u! suckers 
Rosiellum evened. 0.736 0.448 (0.397. n=c20l 111 
diameter (Fig, 23). with 124-156 ( 142, n — 10) 
hammer shaped hooks in two rows Larger, inner 
roslellar hooks 0,050-0.063 (0.056, ii-lim lung. 
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smaller Ollier hooks 0.043-1 1.054 (0.048. n-IIOt 
f Fiii. 24). Buso ol msiclliim armed with 15-19 (I 7 , 
n=25) diagonal lows ol rose-tltolM shaped acccssoi y 
spines O.OON-O.OIOO (0.(109, n=20) long (1 ig. 25). 
Suckers suh ciivulur 0.192-0,280 (0.254. n=20) x 
(), 168-0 160 (0.25 1 n=20) armed with 8- 1 2 rows ok 
booklets varying in length fiom O.OOX-IMCO (Fig, 
26). Neck (I. | (>0-0,40(1 long. C alcareous corpuscles 
present in ihe neck and less Frequently in posterior 
half ok scutes. 

Pmgloilides crnspedole Mature proglottides wider 
lli. in long. 0.722-1,050 to. 89 3. n=l0i long \ 0.205 
0.570 01.501 n— 1 0 > wide (lig. 27") Gravid 

pmgloilides 0.920-0.980 x 0.740-0.790, 8-10 
terminal- urn shaped proglottides 0.500-0.750 
(0.556) x 0.450-0 600 (0472, n=10) (Mg. 28). 
Cl0titt.il (lores unilateral. opening inio a muscular, 
plieale genital alruim 0 1 14-0. 1 35 (0. 1 25. u=IO) wide 
x 0.041-0.082 10.052. n=IO) il ig 29). extending 
Innn the mid point into posterior half of lateral 
proglotiis margin, Lateral dorsal osnioregylatoty 
canals 0.024 0.052 in diamelcr joined In Irausverse 
commissures in posterior region of proglottides. 
Ventral osmoregulatory canals not seen. Hlongaie 
cirrus sue. 0.246-0,27 1 ’(0.257) x 0.041-0.(153 (0.1)44, 
11=1(0, cMcnding anteriorly and towards bid not 
reaching lateral osmoregulatory canal. Dislal region 
ol Linus narrow, rcmaitulei wide, un-coiled. Vt-.s 
delerens coiled, voluminous, extending transversely 
in anterior margin of proglottides. Testes (0-18, m 
poral anil aporal groups. 2-6 14, ti=l5) poral and 8-12 
1 10. n= 1 5 ) aporal. 0 <)4 1 -0.057 (05 MS. n=l5) x (1.040- 
0.1150 ( 0.040. n= 1 5 1. lying within lateral 

osmoregulatory canals. 

Vagina opening to genital atrium posterior to male 
genital pore Distal region of vagina enlarged. 1 1.040 
0.050 (0.048. m 5) x 0.020-0.024 <0.()22."n=5). Mid 
region sinuous leading anteriorly and medially, 
occasionally overlyilig testes, into a large seminal 
receptacle, 0.088-0. 1 20 x 0,028-0. 040, lying anterior 
to poral lobe of ovarv sperm duct passes posteriorly, 
lined with bristles Ovary bipartite, each lobe of 
approximately equal si/e 0 090-0. 130 (0,106. u=l(i) 
x 0.041 0.061 (0.050. u=IO) (lag 3(1) Viiellarium 
medial, post ovarian, sub-circular 0.074 0.(190 
(0.082) x 0.060-0.094 ( 0.(18, u=IO). Identic duel 
passing anteriorly Ik developing ulerus. Egg capsules 
0,156 10.156 0.190) x 0.124 (0.099-0. 1 4lli. 

spheroidal, 12 18 (1.5. n=2IO in each pioglottis. 
containing 15-22 |I7. ii=I0) eggs. 0.045 0.05 1 
(0.049) x 0.050-0.04 1 (0.038. n=5). Oncosphere oval 
0.017-0.018 (0.018 n=5 * \ 0.014-0.016 (0.015, 
n=5). etuhryimie hooks 1 1.005 0.007 long 

Ho>f 

Oromuiiis iwvacholliHiih'ac (Latham. 17901 
( Sirtiitiioiii r<»rim*N- I irumaiidac ) 



in host 

Small intestine, 

Li\'wnli>i‘\ 

litis species is named altei the host. Dmmaius 
iiin'iu'lu/lltmilitii' 

Railliclinii mUchclU xp, nov, 

(I ICS 31 38) 

Holotv/w Keith. S A ( 36 06’ s I4ir 19' I j, SAM A 
/MIC S28306. 

ftnvlvpcs. Keith. SA SAMA MIC S28307. 51380. 
BMNH 2000.5. 1 7.61 -65. 

Other Mnh'riiil fMiniiiwJ: VunLa. SA. Coll. Ci H 
Ford. I.ix. 1981. SAMA ATIC 11181 

/7c \i ripfuni 

CVstodcx up lo 120 long in relaxed specimens. 
Slrohila containing approximately 1 1 20 pmgloilides. 
Seolex small. 0 224-0.340 (0.298. 11=451 in diumciei 
(Figs 31. 32). usually with eversible rostellum 
O.ID8-O.I54 (0,138, n-40) ill diameter. Rostellum 
armed with 296-380 (316, n=2(l) hammer shaped 
hooks in two rows. Larger, inner rostdlar hooks 
0.009 0.012 ( 0.01 1. n=70) long: outer, smaller 
rosiellar hooks 0.008 11.010 (0.009. n=70) long (Re 
33). Surface ol everted rostellum. aulei tor lo ro.xlclliu 
hooks, covered by minute accessory spines. 0.010- 
0.02(1 long, visible under high magnification only. 
Suckers 0.055-0.088 ( 0.072. n=4ll) in diameter, 
armed with 4-b rows o| In n.iks 1 13 K, 14-0.0 1 0 lung ( |-i g. 
34k Neck absent. 

Proglottides eraspedote. Malute proglottides wirlei 
than long. 0.600-0.900 (0.822 )x 0.1 80-0.220 (0.204, 
n=l0) (Fig. 35). Genital pores, single, unilateral. 
Genital duets passing between osmoregulatory 
canals, larger ventral osmoregulatory canal. 0.020 in 
max. rlmm . lying internal to dorsal canal. 0.012 in 
max Jiain Ventral canal joined by irflnverse 
osmoregulatory canal iii posierior margin ol 
prog lot tides Transverse dorsal canal not seen 
Genital •ullage first appearing in proglottides 400 
520. Male and female genitalia mulure mi 
proglottides 640 750. f irst gravid proglottides 1000 
with 100-120 gravid proglottides terminating with 
10-20 compact proglottides becoming progcssivcly 
longer than wide 

Gcuiiul atrium smul.l, situated in innevor h.ill id 
lateral proglotiis. margin. Cii'IlK -ai 0152-0 i?6 
(0 led I x 0.052-0.044 (0038, n=K0 (Mg. 36) not 
reaching ventral osmoregulatory canal. Distal region 
of cirrus lined wilt) Spines, ol greater internal 
diamelcr ihan sinuous mid region proximal region 
forms sphetieol inter licit seminal vesicle 0028 11.057 




si'iicins or am//./.// //am i kom Tim f .vm 



(0.040) v 0.020-0.032 (0.026. n= 10). Vas deferens 
slightly coiled ill midline of proglottis. Tcslcs 0.048- 
0.060 (0053. n=IO) in diameter, dorsal to and 
overlying female genital glands. Testes 5-6 (5, n=20) 
per ptoglolits, one frequently overlying vitellarium 
with additional testes. I poral and 3-4 aporal. 

Vagina opening to genital atrium posterior to cirrus 
sac Distal region, dilated. 0,082 x 0.024-0.032, mid 
region, narrow, straight, leads medially posterior to 
vas deferens, terminating in fusiform seminal 
receptacle 0.124-0. 152 (0. 143) x 0.024-0.036 (0.028. 
n=IO) Ovary hilohed (Fig, 37) Poral lobe 0,064- 
0.0% x 0.104-0.112, consisting of 1-3 transversely 
elongate lobules. Aporal lobe. 0.1 12-0.160 \ 0.128- 
0.160 consisting of 3-4 lobules. Vilcllariurn 
irregularly ovoid, 0.056-0.076 (0.070) x 0.040-0.056 
(0.040, a =10). Mehlis gland spherical, (interior to 
vilellat itim 0.024-0.032 (0.028. n=IO) in diameter. 
Uterine duel passing anterior to vitellarium. 
terminating dorsal to ovary. Uterus absent. Gravid 
proglottides wider than long 0.084-1,120 (0 064) % 
O.272-0.360 (0.316, h=l()t containing 015 egg 
capsules 0.140-0.170 (0.150) x 0.100-0.150 (0.130, 
n= MO each with 12-18(15. »=I0) eggs 0.041-0,040 
(0.045) x 0.035-0. 045 (0.040, n=IO). Terminal 
segments shrivelled (Fig. 38). Oncosphere 0.015- 
0.018 (0.017) x 0.014-0.017 (0.016. n= 10); 
oneospheral hooks 0.004-0.006 long. 

Host 

Dnmwins iiovorliolliinclioe (Lalliam. 1700) 
(Strut Itioni formes: Drnnmiidae). 

/.oration in liotl 

Small intestine. 

tin tmiloi>\ 

This species is named for Sir Mark Mitchell in 
acknowledgment of support of this project through 
the Sir Mark Mitchell Foundation. 

Comparison with other species 

Of the species of Rtiilliciina with liosls in the 
Slnilliioniformes, It. Jromiiin\ sp. nov. resembles It. 
rusiitirii found in the New Guinean cassowary, 
( 'mmirim pirlirolli x in the si/e ol'lhe ruslellar hooks 
(Nothin 1923), However. It. ilroituiitis is smaller than 
It. riiKiiiirii, has fewer roslellar hooks (142 v, 250). 
fewer anil smaller testes and there are lewer eggs per 
capsule, hnviiirllu uppriiilinihna Fulu matin. 1909 
desetlbcd fmin an unknown host in New Guinea is 
similar in si/e to R ilroiimiio with I V) rostelltir 
hooks 0.036-0.043 in length. Huwcvet. I‘. 
iipprmlirnltiHi lias only one egg per capsule 
(diagnostic for the genus I'urotiirllti h a smaller 
cirrus sue and more testes than It. tlioiunin\ 



Raillieiinu chllloni sp. nov. resembles R. 
infrequrns (Nothin, 1923) in the si/e of the slrobila. 
seolex and roslellar hooks, the number of rostellar 
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hooks und testes. However, R. chilloni differs from 
R. infrequent in the si/e ol the cirrus sue (0.108 x 
0.038) compared with (0.180-0.200 ,x 0.060) in R. 
infrequent . In addition, the cirrus of R, ehiltoni has 
no armature and the internal seminal vesicle is 
smaller (0.015 x 0.012 v. 0.054 long). Roillfelimt 
ehiltoni has a larger rostellum (0.383) than R. 
utfrequeus (0.250) and has testes in distinctly apoval 
and poral groups that are never in the. midline. 

In the strulhioniformcs, Cotugnia collini can be 
distinguished from Raillieliiut species by the 
presence of two sets of bilateral genital organs. 



The species of Raillieliiut described here can he 
distinguished front all congeners in (lie 
Struthioni formes by the si/.e and number of the 
voslellnr hooks, size of the scolex and si/e of the 
cirrus sac (Table 1 ). 
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